Senior nurses can suffer from high job stress and burnout, which can lead to negative patient outcomes and higher turnover rates; however, few studies have examined this topic. We recruited 224 head and senior nurses from September to December 2015 using convenience and cluster sampling, to compare job stress and burnout levels between the two groups. The Nurse Job Stressors Inventory and Maslach Burnout Inventory scales were used to evaluate job stress and burnout, respectively. Results indicated that job stress scores significantly differed between head and senior nurses. The highest scoring subscales in both groups were time allocation and workload problems. Scores for the three burnout dimensions also significantly differed between the groups. Positive correlations between job stress and burnout were stronger among senior nurses than head nurses. Burnout may be higher among senior nurses given head nurses' potential for greater perceived job control. Our findings suggest that measures need to be taken to reduce burnout and turnover rates among senior nurses.
INTRODUCTION
Nursing is considered a high-risk, high-pressure profession, given the fast-paced working environment and constant need to handle emergencies. Thus, nurses are considered susceptible to psychological stress and mental health problems (Watanabe et al., 2015) , perhaps making them more vulnerable to burnout than other healthcare professions (Maslach et al., 2001; Raftopoulos et al., 2012) . Jamal and Baba (2000) previously reported that job stress explained 50-80% of psychosomatic or stress-related diseases among employees.
Literature review
Burnout refers to a response to long-term job stress, generally conceptualized as a state of extreme exhaustion, and is often observed among service industry personnel (Ksiazek et al., 2011) . In most cases, burnout has three dimensions: emotional exhaustion, depersonalization, and reduced personal accomplishment. Among these, emotional exhaustion is considered the core indicator, occurring when individuals overextend themselves and feel emotionally overwhelmed. Depersonalization refers to the adoption of an indifferent attitude toward patients as a result of work pressure. Finally, a reduced sense of personal accomplishment refers to feelings of poor achievement and competence at work, reflecting changes in individuals' job perceptions (Lee et al., 2015) .
Senior nurses constitute a particularly important component of a clinical nursing staff. These nurses are generally staff who have worked for more than 10 years, have a "nurse-in-charge" title, and have the ability to help head nurses with management duties. Senior nurses are often considered the backbone of hospital nursing services, given their rich clinical experience, superior communication and specialized skills, ability to effectively deal with medical emergencies, and ability to provide quality clinical care and patient safety. However, because of these work features, and nursing work in general, senior nurses tend to have high job stress and burnout rates . Moreover, burnout among senior nurses has increased each year, making it a key predictor for nurse turnover (Shoorideh et al., 2015) . The loss of senior nurses could not only lead to decreased nursing quality but also a serious waste of human resources, rising costs associated with orienting new staff, and a lack of mentorship for new graduates (O'Brien-Pallas et al., 2010; Hayward et al., 2016) . Therefore, finding a way to reduce burnout levels and retain senior nurses has become a pressing need.
Head nurses assume responsibility for the normal operation of the whole ward and the quality of patient care. In the course of their work, they tend to suffer a great deal of stress (Xianyu & Lambert, 2006) . The issue of job stress and burnout among head nurses has recently drawn attention (Frisch et al., 1991; Lee & Ashforth, 1990) . Gould et al. (2001) reported that head nurses face high job stress. Frisch et al. (1991) revealed that a shortage of nurses and a heavy workload result in job stress in head nurses. Moreover, Lee and Henderson (1996) found that 34% of head nurses experience high burnout, and 49% high emotional exhaustion. These findings indicate that head nurses tend to face a great deal of job stress and burnout; however, to our knowledge, no studies have compared job stress and burnout between senior and head nurses.
In recent years, job stress and burnout among nurses has received increased research attention. For instance, a recent cross-sectional survey conducted in Cyprus reported that approximately 65% of nurses considered their job stressful (Raftopoulos et al., 2012) . Substantial evidence indicates that burnout, in particular, is a widespread phenomenon among health professionals. Chinese researchers have noted that burnout is exceedingly common among nurses. Indeed, roughly 59.1-69.1% of Chinese nurses are reported to be in a state of burnout, with levels of emotional exhaustion especially high. Recent burnout rates among Chinese nurses have been reported at or near 75% (Ding et al., 2015) . These findings indicate that burnout is a serious issue and worth our attention.
Burnout has notable negative effects on health, quality of nursing care, patient outcomes, and turnover (Heeb & Haberey-Knuessi, 2014; Nantsupawat et al., 2016) . Several reviews have highlighted how job stress and burnout influence employee turnover. Turnover rates among nurses appear to be highest among all professional groups (Mosadeghrad, 2013) . Research has shown that rates of burnout have become increasingly severe in recent years (Garrosa et al., 2010) . As such, it is particularly important to determine methods to alleviate nurse burnout.
Most studies on job stress and burnout have been conducted in Western countries (Jamal & Baba, 2000; Garrosa et al., 2010; Lu et al., 2015) . In China, studies on burnout have primarily focused on junior (or newly hired) and general nurses (Xie et al., 2011; Wang et al., 2015) . Although senior nurses are the most skilled and productive nurses, they still experience significant pressure and fatigue (Keller & Burns, 2010) . In spite of this knowledge, the plight of senior nurses has received minimal research attention. We were unable to find a comparative study focusing on senior and head nurses; therefore, we focused our research not only on levels of job stress and burnout in senior nurses, but also compared them with levels in head nurses.
Study aims
We compared the levels of job stress and burnout between senior and head nurses in order to provide more targeted measures for nursing managers to attract and retain outstanding professional nursing personnel. This should help to reduce high turnover rates and improve clinical care quality and patient safety.
METHODS

Setting and participants
The study was conducted at a university-affiliated hospital in Jinan, Shandong Province, China, between September and December 2015. Nurses were consecutively screened against the strict inclusion and exclusion criteria, and those meeting the criteria were recruited. Because head nurses tend to be the most similar in terms of age and years of work experience, we selected head nurses as controls. Head and senior nurses were matched by age and years of work experience.
The inclusion criteria for senior nurses were: work experience of more than 10 years and having a title above "nursein-charge." The inclusion criterion for head nurses was performing the role for at least three years. Exclusion criteria were: nurses visiting from another hospital to receive advanced studies, absence as a result of a holiday or continuing education, or retirement/re-employment after retirement.
Design and sampling
We adopted randomized convenience and cluster sampling to select participants for recruitment. A computer-generated random number sequence was used to choose head nurses who met our criteria. We then used cluster sampling to recruit all senior nurses working in the same ward with the enrolled head nurses.
Because of the lack of relevant studies examining levels of stress and burnout in senior nurses, we determined our sample size on the basis of studies conducted with head nurses. In a recent study in China, the average burnout score (according to the Maslach Burnout Inventory [MBI]) among head nurses was 32.38 AE 10.09, while the normreferenced test score was 36.54 AE 7.34 (Li & Liu, 2000; Cai et al., 2010) . We used the formula: n = z 1Àα=zþz 1Àβ 2 8 2 δ 2 with 90% power and a 5% level of significance. Ultimately, the minimum necessary sample size was 62. After considering issues related to questionnaire recovery and efficiency, we added 20% to this total sample size. We finally recruited 79 head nurses and 145 senior nurses.
Data collection
After obtaining permission from hospital managers, the eligible nurses were informed about the research purpose and received questionnaires during the morning shift meeting. All investigators were trained in questionnaire administration, and no participant names were obtained. Three days later, the investigators collected the questionnaires and checked the integrity of the responses. When most answers were the same or when more than 10% of the answers were missed the questionnaires were excluded.
Instruments
We obtained permission from the authors of the questionnaire to use the instruments for this study.
Participant demographic characteristics
Participant demographic characteristics included gender, age, education, title, marital status, and years of work experience.
Nurse job stressors inventory
Job stress was assessed using the Chinese version of the Nurse Job Stressors Inventory scale, which was developed by Li and Liu (2000) . This scale has good reliability and validity among Chinese samples. This measure is also the most widely used instrument for measuring nursing job stress in China. The scale comprises 35 items across five dimensions: (i) nursing profession and work issues (seven items); (ii) time allocation and workload problems (five items); (iii) work conditions and equipment problems (three items); (iv) patient care issues (11 items); and (v) management and interpersonal problems (nine items). Each item is rated on a four-point scale from 1 = strongly disagree to 4 = strongly agree. A higher score indicates a higher level of job stress. The Cronbach's α for the whole scale was 0.98, while those for the five dimensions ranged from 0.83-0.95 (Lu et al., 2015) .
Maslach Burnout Inventory scale
Burnout among nurses was assessed using the MBI scale, which is the most frequently used scale for assessing burnout ). This scale contains 22 items across three dimensions and was developed by Maslach and Jackson (1986) . In this study, we used the Chinese version revised by Li and Liu (2000) . The subscales include emotional exhaustion (EE, 9 items), depersonalization (DP, 5 items), and personal accomplishment (PA, 8 items). All items are scored on a seven-point Likert scale, ranging from 0 (never) to 6 (every day). For the EE subscale, a score less than 19 denotes low, 19-26 denotes moderate, and more than 26 denotes high exhaustion. For DP, scores less than 6 denote low, 6-9 denote moderate, and more than 9 denote high DP. For PA, scores less than 33 are high, 34-39 are moderate, and more than 39 are low. A high degree of burnout is composed of a high level of EE and DP, along with a low level of PA. Cronbach's α for the whole scale was 0.93.
Ethical considerations
We received approval from the ethics committee of Qilu Hospital, Shandong University to conduct this study. After researchers had explained the purpose and content of the study, all nurses voluntarily agreed to participate. Nurses were informed that they had the right to withdraw at any time. In addition, all study data were anonymous, thereby allowing participants to confidently complete the study.
Data analyses
Data analyses were performed using SPSS version 20.0 (IBM Corp. Armonk, NY, USA). Missing data were replaced using mean substitution. Continuous data were expressed as means and standard deviations, while categorical variables were expressed as numbers and percentages. We compared variables between the two groups using independent-sample t-tests and chi-square tests. Furthermore, the burnout severity classifications were compared using the Wilcoxon rank-sum test. A partial correlational analysis was used to determine the relationship between job stress and burnout. All statistical tests were two-sided, and P < 0.05 was considered statistically significant.
RESULTS
Participant demographic characteristics
We sent out 230 questionnaires, of which 224 were recovered (recovery rate 97.4%). All 224 questionnaires were analyzed. All respondents were female and comprised 79 head nurses and 145 senior nurses.
Results showed that all the head nurses met the conditions for being senior nurses: namely, they had more than 10 years of work experience and had a title above "nurse-in-charge." Table 1 summarizes the demographic characteristics of the nurses. There were no significant differences between the two groups, with the exception that head nurses tended to have a higher title (P < 0.001) and higher education level (P < 0.001).
Job stress
As shown in Table 2 , the total job stress rate for senior nurses was higher than for head nurses (P < 0.05). Time allocation and workload problems rated highest for both groups among the subscales. Table 3 shows that mean EE and PA scores for head nurses were moderate, while DP was low. In contrast, EE for senior nurses tended to be high, while DP and PA were moderate. Notably, all three dimension scores were significantly lower among head nurses than senior nurses (P < 0.05). Table 4 shows that burnout rates differed significantly between the two groups. Together, these results indicate that burnout was lower among head nurses than senior nurses.
Burnout
Partial correlations between burnout and job stress
After adjusting for education and title, almost all of the partial correlations between burnout and job stress scores for the two groups were significant (P < 0.05). Table 5 indicates stronger positive correlations between job stress and burnout among senior nurses (r = 0.554, P < 0.01) than head nurses (r = 0.426, P < 0.01).
DISCUSSION
Comparing job stress and burnout between senior and head nurses
Our results indicated that time allocation and workload were the greatest sources of job stress for both groups, which is similar to findings from previous studies (Shi et al., 2011; Wu et al., 2010) . This may result from the continual requirement of new knowledge and technology, the gradual expansion of service functions, workload, improvement in patients' service needs, and nursing shortages (Yau et al., 2012; Zhou & Gong, 2015) . We observed that mean EE and PA scores for head nurses were moderate, while DP was low; in contrast, EE scores among senior nurses tended to be high, while DP and PA were moderate. These results are similar to Payne's (2001) findings. However, job stress and burnout were higher among senior nurses than head nurses. The possible reasons for this difference in stress and burnout rates are as follows. First, senior nurses' titles and education were lower when compared to head nurses in this study. It is possible that lower education, which is associated with less research skill and fewer opportunities to visit other hospitals for learning/training, along with poor career planning systems, make it difficult for these nurses to obtain promotions (which often require the aid of research foundation funding). As such, senior nurses' personal value cannot be fully realized and their careers cannot develop appropriately, which, in turn, may cause burnout (Kotzabassaki & Parissopoulos, 2003) . Although senior and head nurses are both highly qualified, head nurses' titles are generally higher and are accompanied with more benefits.
The effort-reward imbalance model proposes that when we put in more effort but obtain little reward, job stress considerably increases. This, in turn, can lead to a high degree of burnout (Schreuder et al., 2010) . Indeed, Lavoie-Tremblay et al. (2008) observed that nurses who perceived an effort-reward imbalance were more likely to report high levels of psychological problems. Senior nurses in the current study tended to directly engage in clinical nursing, were in charge of critically ill patients, guided young nurses, and assisted management with head nurses. This suggests a heavy workload, and, thus, higher stress. However, despite their heavier workload, senior nurses tend to have a lower salary (reflecting a mismatch between actual and expected compensation) and lower social status when compared with head nurses and other medical staff (Rudman et al., 2014) . This effort-reward imbalance for senior nurses could certainly lead to higher rates of burnout (Shimizutani et al., 2008) .
Correlations between job stress and burnout among senior and head nurses
Job stress and burnout were positively correlated in both groups, which has also been shown in previous studies (e.g. Xie et al., 2011) . This result suggests that targeting job stress may perhaps represent an intervention for burnout. Notably, there was no significant correlation between job stress and PA for head nurses, consistent with Topf's (1989) findings. This may be a result of the buffering role of an active coping style, which suggests that job stress can also indirectly relate to burnout among head nurses (Topf, 1989; Wallace et al., 2010) . Although job stress can easily lead to psychological exhaustion, head nurses may be more able to deal with this type of stress through active coping and maintaining work enthusiasm and initiative, thereby reducing the likelihood of burnout (Cai et al., 2010) . Notably, the correlations between job stress and burnout were weaker for head nurses than for senior nurses, which might be a result of head nurses' higher job control. According to the job demand-control model, high job stress and low job control lead to severe burnout (Cole et al., 2005) . In contrast, high job stress and high job control create high work motivation, which may improve employees' job performance and satisfaction, as well as reduce burnout.
Reasons for higher burnout among senior nurses compared with head nurses
Although head nurses perform management tasks, their burnout level was lower than that observed among senior nurses. Previous literature has reported that senior and head nurses tend to have greater levels of burnout when compared with general nurses (Cai et al., 2010; Kath et al., 2013) . Notably, we found that, despite head nurses' engagement in management tasks, their management and interpersonal problems subscale score (1.88 AE 0.63) was lowest among the five job stress dimensions, suggesting that their management duties did not contribute to high stress. Furthermore, head nurses might experience a greater sense of accomplishment, better career development, and higher job control than senior nurses. Finally, most senior nurses share management tasks with head nurses, perhaps helping to reduce job stress and burnout.
Limitations
Although we used a random sampling procedure to select participants, there were significant differences in the distributions of title and education. While we made appropriate statistical adjustments, these results should be interpreted with caution. Additionally, we did not assess the actual reasons for differences in job stress; we only sourced information from prior literature. Moreover, the cross-sectional nature of our design limits our ability to address how job stress and burnout may unfold over time. Finally, generalization of the results may be limited because of the different medical systems used in different countries.
Future research should include a larger number of nurses from different countries. In addition, factors of burnout should be analyzed from other aspects as well such as psychological characteristics and working environment of nurses. Consequently, we could employ effective measures to reduce burnout and turnover among nurses.
Implications and recommendations
Our results revealed that senior nurses suffer from severe burnout and job stress. To better attract and retain talented nurses, we propose the following recommendations. First, job content needs to be clarified, the workload needs to be reduced, and reasonable human resource allocations provided. Second, based on senior nurse characteristics, it may be necessary to broaden senior nurses' professional development and improve their career planning skills. Third, we should focus on cultivating specialist nurses to help better determine senior nurses' professional development trajectories. Fourth, we need to place emphasis on senior nurses' training, improve performance evaluation and incentive systems, and help match nurses' expertise with their salary. Finally, senior nurses' job control requires improvement, which could be accomplished by offering opportunities for providing more humanistic care and bolstering sources of social support. Any combination of these factors could go a long way toward improving senior nurses' job satisfaction, and burnout and turnover rates.
CONCLUSIONS
Although several studies have assessed stress and burnout in nurses, most have been conducted with junior and general nurses in Western countries. Our study results indicate that stress and burnout are also prevalent among senior nurses in China, with the most serious stressors being time allocation and workload problems. Furthermore, senior nurses reported higher levels of burnout when compared with head nurses experiencing similar amounts of stress. Given these findings, nursing managers must take appropriate measures to reduce stress and burnout levels in order to attract and retain talented senior nurses.
